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PURPOSE: To provide a semiconductor device having no 
leakage current in a P-N junction region in the device 
and a method for manufacturing the same to be formed 
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an SOI substrate in which a single crystalline 
semiconductor layer 3 is formed on a semiconductor 
substrate 1 through an insulating film, all P-N junction 
regions of the device are protected by thermal oxide 
films 9, 12. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The semiconductor device characterized by coming to surround the PN-junction field 
established in said semiconductor device with the thermal oxidation film (9-12) in said semi- 
conductor substrate (1) top in the semiconductor device which it comes to form in the SOI 
substrate with which it comes to form a single crystal half conductor layer (3) on a semi- 
conductor substrate (1) through an insulator layer (2). 

[Claim 2] Patterning of the SOI substrate with which the semiconductor device was formed in 
the SOI substrate with which it comes to form a single crystal half conductor layer (3) on a 
semi-conductor substrate (1) through an insulator layer (2), and this semiconductor device was 
formed is carried out. Said single crystal half conductor layer (3) and insulator layer (2) of a 
semiconductor device formation field are remained in the shape of a mesa. After supporting the 
single crystal half conductor layer (3) and insulator layer (2) which remain in the shape of [ this ] 
a mesa with supporters (7), Remove said insulator layer (2) of said semiconductor device lower 
part, and a cavity (8) is formed. The manufacture approach of the semiconductor device 
characterized by having the process which embeds this cavity (8) and forms the thermal 
oxidation film (12) in the side attachment wall of said single-crystal-silicon layer (3) after forming 
the thermal oxidation film (9) in the wall of this cavity (8). 

[Claim 3] Patterning of the SOI substrate with which it comes to form a single crystal half 
conductor layer (3) on a semi-conductor substrate (1) through an insulator layer (2) is carried 
out Said single crystal half conductor layer (3) and insulator layer (2) of a semiconductor device 
formation field are remained in the shape of a mesa. After supporting the single crystal half 
conductor layer (3) and insulator layer (2) which remain in the shape of [ this ] a mesa with 
supporters (7), Remove said insulator layer (2) of said semiconductor device formation field lower 
part, and a cavity (8) is formed. After forming the thermal oxidation film (9) in the wall of this 
cavity (8), this cavity (8) is embedded. The manufacture approach of the semiconductor device 
characterized by having the process which forms a semiconductor device in the single crystal 
half conductor layer (3) which remains in the shape of [ said ] a mesa, and forms the thermal 
oxidation film (1 2) in the side attachment wall of said single crystal half conductor layer (3). 
[Claim 4] It is the manufacture approach of the semiconductor device according to claim 2 or 3 
characterized by for said supporters' (7)'s ingredient being polycrystalline silicon or amorphous 
silicon, and the embedding ingredient of said cavity (8) being silicon oxide or polycrystalline 
silicon. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to a semiconductor device and its manufacture 
approach, the semiconductor device especially formed in a SOI substrate, and its manufacture 
approach. 
[0002] 

[Description of the Prior Art] With high integration of a semiconductor device, spacing between 
components becomes still narrower and the quality of separation between components 
influences the superiority or inferiority of an integrated circuit greatly. Moreover, formation of 
shallow junction is indispensable with high integration. Thin film SOI with which the thin single- 
crystal-silicon layer is formed through the insulator layer on the silicon substrate in order to 
fulfill these conditions (Silicon on Insulator) It is known that it is effective to use a substrate as 
a base material of a semiconductor device. 

[0003] SIMOX which forms a diacid-ized silicone film on a silicon substrate using a CVD method, 
deposits a silicon layer on it, injects oxygen ion into melting, the approach of making it 
recrystallize and making it single-crystaHze, or a silicon substrate, embeds this silicon layer at 
the approach of forming a SOI substrate, and forms an oxide film (Separation by Implanted 
Oxygen) There is law etc. There is also the approach of thin-film-izing one [ lamination and ] 
silicon substrate for the silicon substrate of two sheets mutually through an oxide film further 
again. 

[0004] As an approach of forming a semiconductor device in these SOI substrates with which 
isolation was made, the approach of forming a semiconductor device and the same approach are 
used for the usual silicon substrate. 
[0005] 

[Problem(s) to be Solved by the Invention] By the way, leakage current is observed when for 
example, an MOS mold field-effect transistor (henceforth MOSFET) is formed in a thin film SOI 
substrate. Since the thickness of the single-crystal-silicon layer of a thin film SOI substrate is 
thinly formed in 1500A thickness extent, the PN-junction field of MOSFET is formed in contact 
with the insulator layer of a substrate. Consequently, it is thought that leakage current flows 
through the uncombined hand which exists in the interface of a PN-junction field and an 
insulator layer. 

[0006] It has big effect on component actuation also by such minute leakage current, and it 
becomes impossible to fully demonstrate the advantage by using a thin film SOI substrate with 
high integration and low-power-izing. 

[0007] In addition, also when making a SOI substrate into mesa mold structure and carrying out 
isolation, leakage current occurs in the interface of the protection insulator layer formed in a 
side attachment wall, and the PN-junction field formed in a side attachment wall. 
[0008] The purpose of this invention is to cancel these faults, and has two purposes. The 1st 
purpose is formed on a thin film SOI substrate, and is to offer the semiconductor device which 
leakage current does not generate to a PN-junction field, and the 2nd purpose is to offer the 
manufacture approach. 
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[0009] 

[Means for Solving the Problem] The 1st purpose is attained among the two above-mentioned 
purposes by the semiconductor device by which the PN-junction field established in the 
aforementioned semiconductor device is surrounded with the thermal oxidation film (9-12) in the 
aforementioned semi-conductor substrate (1) top in the semiconductor device currently formed 
in the SOI substrate with which the single crystal half conductor layer (3) is formed through the 
insulator layer (2) on the semi-conductor substrate (1). 

[0010] the 2nd purpose among the two above-mentioned purposes — the following — it is 
attained by any means. Patterning of the SOI substrate with which the 1 st means formed the 
semiconductor device in the SOI substrate with which the single crystal half conductor layer (3) 
is formed through the insulator layer (2) on the semi-conductor substrate (1), and this 
semiconductor device was formed is carried out. The aforementioned single crystal half 
conductor layer (3) and aforementioned insulator layer (2) of a semiconductor device formation 
field are remained in the shape of a mesa. After supporting the single crystal half conductor layer 
(3) and insulator layer (2) which remain in the shape of [ this ] a mesa with supporters (7), 
Remove the aforementioned insulator layer (2) of the aforementioned semiconductor device 
lower part, and a cavity (8) is formed. After forming the thermal oxidation film (9) in the wall of 
this cavity (8), it is the manufacture approach of a semiconductor device of having the process 
which embeds this cavity (8) and forms the thermal oxidation film (12) in the side attachment 
wall of the aforementioned single-crystal-silicon layer (3). 

[0011] The 2nd means carries out patterning of the SOI substrate with which the single crystal 
half conductor layer (3) is formed through the insulator layer (2) on the semi-conductor 
substrate (1). The aforementioned single crystal half conductor layer (3) and aforementioned 
insulator layer (2) of a semiconductor device formation field are remained in the shape of a 
mesa. After supporting the single crystal half conductor layer (3) and insulator layer (2) which 
remain in the shape of [ this ] a mesa with supporters (7) t Remove the aforementioned insulator 
layer (2) of the aforementioned semiconductor device formation field lower part, and a cavity (8) 
is formed. After forming the thermal oxidation film (9) in the wall of this cavity (8), it is the 
manufacture approach of a semiconductor device of having the process which embeds this 
cavity (8), forms a semiconductor device in the single crystal half conductor layer (3) which 
remains in the shape of [ above ] a mesa, and forms the thermal oxidation film (12) in the side 
attachment wall of the aforementioned single crystal half conductor layer (3). 
[0012] In addition, the aforementioned supporters' (7)'s ingredient is polycrystalline silicon or 
amorphous silicon, and, as for the embedding ingredient of the aforementioned cavity (8), it is 
desirable that they are silicon oxide or polycrystalline silicon. 
[0013] 

[Function] a CVD method when the insulator layer which constitutes a thin film SOI substrate is 
except the thermal oxidation film, and SIMOX — when formed using law etc., an uncombined 
hand exists in the interface of an insulator layer and a PN-junction field, and leakage current 
occurs to a PN-junction field through this uncombined hand. Then, the insulator layer which 
touches a PN-junction field can be altogether formed with the thermal oxidation film, and when 
making it an uncombined hand not exist in the interface of a PN-junction field and an insulator 
layer, the leakage current generated to a PN-junction field can be prevented. 
[0014] 

[Example] Hereafter, with reference to a drawing, the manufacture approach of the 
semiconductor device concerning two examples of this invention is explained. 
[0015] it is shown in 1st example drawing 2 (a) — as — SIMOX — law, a lamination method, etc. 
are used and the SOI substrate with which the single-crystal-silicon layer 3 of 1500A thickness 
was formed through the diacid-ized silicon insulator layer 2 of 3000A thickness on the silicon 
substrate 1 is formed. 

[0016] As shown in drawing 2 (b), it oxidizes thermally at the temperature of 850 degrees C, and 
the thermal oxidation film 4 of about 100A thickness is formed, the reactive-ion-etching method 
which carries out laminating formation of the polycrystal silicone film of about 1000A thickness 
and the tungsten silicide film of about 500A thickness one by one, and subsequently makes 
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carbon tetrafluoride reactant gas is used, patterning of the layered product of the 
aforementioned polycrystal silicone film and the tungsten silicide film is carried out, and the gate 
electrode 5 is formed. 

[0017] As shown in drawing 3 (a) t the gate electrode 5 is used as a mask and arsenic ion is 
driven in, and they are energy 50KeV and dose 3x1013-/cm2. It has, and an ion implantation is 
carried out and Source S and Drain D are formed. 

[0018] As shown in drawing 3 (b), the silicon nitride film 6 of 1000A thickness is formed in the 
whole surface using a plasma-CVD method, subsequently, a reactive-ion-etching method is 
used, the diacid-ized silicone film 2 and 4 are etched [ a silicon nitride film 6 ] for the single- 
crystal-silicon layer 3 using the mixed gas of carbon tetrafluoride and hydrogen using a carbon 
tetrachloride, respectively using the mixed gas of carbon tetrafluoride and hydrogen, and a 
component formation field is remained in the shape of a mesa. 

[0019] As shown in drawing 4 (a), polycrystalline silicon is deposited on 2000A thickness using a 
heat CVD method, and supporters 7 are formed. As shown in drawing 4 (b), the supporters 7 who 
make reactive ion etching and consist of polycrystalline silicon currently formed in the both-ends 
side (space a vertical near side and a back side) of a mesa-like component formation field are 
removed, subsequently, the diacid-ized silicon insulator layer 2 is removed 1% using the fluoric 
acid liquid of concentration, and a cavity 8 is formed. 

[0020] As shown in drawing 5 (a), the supporters 7 who consist of polycrystalline silicon using 
reactive ion etching are etched, and supporters 7 are remained only on the side attachment wall 
of a mesa-like component formation field. 

[0021] As shown in drawin g 5 (b), it oxidizes thermally at the temperature of 850 degrees C, and 
the thermal oxidation film 9 of 100A thickness is formed in the front face of supporters 7 and a 
silicon substrate 1 at the inside list of a cavity 8, respectively. 

[0022] As shown in drawing 6 (a), the diacid-ized silicon layer 10 is formed in 1500A thickness 
using a heat CVD method. Since a heat CVD method is isotropy, a cavity 8 is completely 
embedded with the diacid-ized silicon layer 10. 

[0023] As shown in drawing 6 (b) f liquid glass 11, such as OCD and SOG, is applied and flattening 
of the front face is carried out As shown in drawing 1 (a), reactive ion etching is made, it 
remains in the shape of a mesa, a component formation field is oxidized thermally at the 
temperature of 850 degrees C, and the thermal oxidation film 12 is formed in the side 
attachment wall of the single-crystal-silicon layer 3. 

[0024] As shown in drawing 1 (b), the diacid-ized silicone film 13 is formed using a heat CVD 
method. Hereafter, although not illustrated, an electrode and wiring are formed using the well- 
known approach. 

[0025] The SOI substrate with which the single-crystal-silicon layer 3 is formed through the 
diacid-ized silicon insulator layer 2 at 2nd example drawing 7 (a) on the silicon substrate 1 is 
shown. 

[0026] As shown in drawing 7 (b), a silicon nitride film 6 is formed on the single-crystal-silicon 
layer 3 at 1000A thickness using a plasma-CVD method. As shown in drawing 8 (a), a reactive- 
ion-etching method is used, the diacid-ized silicone film 2 is etched [ a silicon nitride film 6 ] for 
the single-crystal-silicon layer 3 using the mixed gas of carbon tetrafluoride and hydrogen using 
a carbon tetrachloride, respectively using the mixed gas of carbon tetrafluoride and hydrogen, 
and a component formation schedule field is remained with a width of face of 5 micrometers in 
the shape of a mesa. 

[0027] As shown in drawing 8 (b), polycrystalline silicon is deposited on 2000A thickness using a 
heat CVD method, and supporters 7 are formed. As shown in drawing 9 (a), the supporters 7 who 
consist of polycrystalline silicon which makes reactive ion etching and is formed in the both- 
ends side (space a vertical near side and a back side) of a mesa-like component formation 
schedule field are removed, subsequently, the diacid-ized silicone film 2 is removed 1% using the 
fluoric acid liquid of concentration, and a cavity 8 is formed. 

[0028] As shown in drawing 9 (b), supporters 7 are etched using a reactive-ion-etching method, 
and supporters 7 are remained on the side attachment wall of the single-crystal-silicon layer 3 
and a silicon nitride film 6. 
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[0029] As shown in drawing 10 (a), it oxidizes thermally at the temperature of 850 degrees C, 
and the thermal oxidation film 9 is formed in the inside of a cavity 8 t supporters' 7 front face, and 
the front face of a silicon substrate 1 at 100A thickness, respectively. 

[0030] As shown in drawing 10 (b), the diacid-ized silicon layer 10 is formed in 1500A thickness 
using a heat CVD method. Since a heat CVD method is isotropy, the inside of a cavity 8 is 
completely embedded with the diacid-ized silicon layer 10. 

[0031] As shown in drawing 11 (a), reactive ion etching is made and the diacid-ized silicon layer 
10 and the thermal oxidation film 9 of a field except the inside of a cavity 8 are removed. As 
shown in drawing 11 (b), a silicon nitride film 6 is removed using a phosphoric acid, subsequently, 
it oxidizes thermally at the temperature of 850 degrees C, and the thermal oxidation film 4 is 
formed in 150A thickness. 

[0032] As shown in drawing 12 (a), the cascade screen of the polycrystal silicone film of 1000A 
thickness and the tungsten silicide film of 2000A thickness is formed, patterning of this cascade 
screen is carried out, the gate electrode 5 is formed, the gate electrode 5 is used as a mask, the 
ion implantation of the arsenic ion is carried out so that a damage may not be given to the 
thermal oxidation film 9 with impregnation energy 50KeV and a dose 3x1013, and Source S and 
Drain D are formed. 

[0033] As shown in drawing 12 (b), the diacid-ized silicon layer 14 is formed in 5000A thickness 
using a heat CVD method, subsequently, liquid glass 11, such as OCD and SOG, is applied and 
flattening of the front face is carried out. 

[0034] As shown in drawing 13 (a), reactive ion etching is made and a component formation field 
is formed in the shape of a mesa. Subsequently, it oxidizes thermally at the temperature of 850 
degrees C, and the thermal oxidation film 12 of 100A thickness is formed in the side attachment 
wall of the single-crystal-silicon layer 3, and the front face of a silicon substrate 1. In addition, in 
this thermal oxidation process, the activation of an arsenic by which the ion implantation is 
previously carried out to the source drain field is made by coincidence. 

[0035] As shown in drawing 13 (b), the diacid-ized silicon protective coat 13 is formed using a 
heat CVD method. Hereafter, although not illustrated, an electrode and wiring are formed using 
the well-known approach. 
[0036] 

[Effect of the Invention] In the semiconductor device applied to this invention as explained 
above, and its manufacture approach Since he is trying for an uncombined hand not to exist in 
the interface of a PN-junction field and the thermal oxidation film by protecting the PN-junction 
field of a semiconductor device with the thermal oxidation film altogether It is lost that leakage 
current occurs to a PN-junction field, the advantage by using a SOI substrate is demonstrated 
enough, a degree of integration is high and a semiconductor device with a good property is 
obtained. 
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TECHNICAL PROBLEM 



[Problem(s) to be Solved by the Invention] By the way, leakage current is observed when for 
example, an MOS mold field-effect transistor (henceforth MOSFET) is formed in a thin film SOI 
substrate. Since the thickness of the single-crystal-silicon layer of a thin film SOI substrate is 
thinly formed in 1500A thickness extent, the . PN-junction. field of MOSFET is formed in contact 
with the insulator layer of a: substrate. Consequently, it is thought that leakage current flows 
through the uncombined hand which exists in the interface of a PN-junction field and an 
insulator layer. 

[0006] It has big effect on component actuation also by such minute leakage current, and it 
becomes impossible to fully demonstrate the advantage by using a thin film SOI substrate with 
high integration and low-power-izing. 

[0007] In addition, also when making a SOI substrate into mesa mold structure and carrying out 
isolation, leakage current occurs in the interface of the protection insulator layer formed in a 
side attachment wall, and the PN-junction field formed in a side attachment wall. 
[0008] The purpose of this invention is to cancel these faults, and has two purposes. The 1st 
purpose is formed on a thin film SOI substrate, and is to offer the semiconductor device which 
leakage current does not generate to a PN-junction field, and the 2nd purpose is to offer the 
manufacture approach. 
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MEANS 



[Means for Solving the Problem] The 1st purpose is attained among the two above-mentioned 
purposes by the semiconductor device by which the PN-junction field established in the 
aforementioned semicohductor device is surrounded with the thermal oxidation film (9-12) in the 
aforementioned semi-conductor substrate (1) top in the semiconductor device currently formed 
in the SOI substrate with which the single crystal half conductor layer (3) is formed through the 
insulator layer (2) on the semi-conductor substrate (1). 

[0010] the 2nd purpose among the two above-mentioned purposes — the following — it is 
attained by any means. Patterning of the SOI substrate with which the 1st means formed the 
semiconductor device in the SOI substrate with which the single crystal half conductor layer (3) 
is formed through the insulator layer (2) on the semi-conductor substrate (1), and this 
semiconductor device was formed is carried out. The aforementioned single crystal half 
conductor layer (3) and aforementioned insulator layer (2) of a semiconductor device formation 
field are remained in the shape of a mesa. After supporting the single crystal half conductor layer 
(3) and insulator layer (2) which remain in the shape of [ this ] a mesa with supporters (7), 
Remove the aforementioned insulator layer (2) of the aforementioned semiconductor device 
lower part, and a cavity (8) is formed. After forming the thermal oxidation film (9) in the wall of 
this cavity (8), it is the manufacture approach of a semiconductor device of having the process 
which embeds this cavity (8) and forms the thermal oxidation film (12) in the side attachment 
wall of the aforementioned single-crystal-silicon layer (3). 

[001 1] The 2nd means carries out patterning of the SOI substrate with which the single crystal 
half conductor layer (3) is formed through the insulator layer (2) on the semi-conductor 
substrate (1). The aforementioned single crystal half conductor layer (3) and aforementioned 
insulator layer (2) of a semiconductor device formation field are remained in the shape of a 
mesa. After supporting the single crystal half conductor layer (3) and insulator layer (2) which 
remain in the shape of [ this ] a mesa with supporters (7), Remove the aforementioned insulator 
layer (2) of the aforementioned semiconductor device formation field lower part, and a cavity (8) 
is formed. After forming the thermal oxidation film (9) in the wall of this cavity (8), it is the 
manufacture approach of a semiconductor device of having the process which embeds this 
cavity (8), forms a semiconductor device in the single crystal half conductor layer (3) which 
remains in the shape of [ above ] a mesa, and forms the thermal oxidation film (12) in the side 
attachment wall of the aforementioned single crystal half conductor layer (3). 
[0012] In addition, the aforementioned supporters' (7)'s ingredient is polycrystalline silicon or 
amorphous silicon, and, as for the embedding ingredient of the aforementioned cavity (8), it is 
desirable that they are silicon oxide or polycrystalline silicon. 
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OPERATION 



[Function] a CVD method when the insulator layer which constitutes a thin film SOI substrate is 
except the thermal oxidation film, and SIMOX — when formed using law etc., an uncombined 
hand exists in the interface of an insulator layer and a PN-junction field, and leakage current 
occurs to a PN-junction field through this uncombined hand. Then, the insulator layer which 
touches a PN-junction field can be altogether formed with the thermal oxidation film, and when 
making it an uncombined hand not exist in the interface of a PN-junction field and an insulator 
layer, the leakage current generated to a PN-junction field can be prevented. 
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EXAMPLE 



[Example] Hereafter, with reference to a drawing, the manufacture approach of the 
semiconductor device concerning two examples of this invention is explained. 
[0015] it is shown in 1st example drawing 2 (a) — as — SIMOX — law, a lamination method, etc. 
are used and the SOI substrate with which the single-crystal-silicon layer 3 of 1500A thickness 
was formed through the diacid-ized silicon insulator layer 2 of 3000A thickness on the silicon 
substrate 1 is formed. 

[0016] As shown in drawing 2 (b), it oxidizes thermally at the temperature of 850 degrees C, and 
the thermal oxidation film 4 of about 100A thickness is formed, the reactive-ion-etching method 
which carries out laminating formation of the polycrystal silicone film of about 1000A thickness 
and the tungsten silicide film of about 500A thickness one by one, and subsequently makes 
carbon tetrafluoride reactant gas is used, patterning of the layered product of the 
aforementioned polycrystal silicone film and the tungsten silicide film is carried out, and the gate 
electrode 5 is formed. 

[0017] As shown in drawing 3 (a), the gate electrode 5 is used as a mask and arsenic ion is 
driven in, and they are energy 50KeV and dose 3x1013-/cm2. It has, and an ion implantation is 
carried out and Source S and Drain D are formed. 

[0018] As shown in drawing 3 (b), the silicon nitride film 6 of 1000A thickness is formed in the 
whole surface using a plasma-CVD method, subsequently, a reactive-ion-etching method is 
used, the diacid-ized silicone film 2 and 4 are etched [ a silicon nitride film 6 ] for the single- 
crystal-silicon layer 3 using the mixed gas of carbon tetrafluoride and hydrogen using a carbon 
tetrachloride, respectively using the mixed gas of carbon tetrafluoride and hydrogen, and a 
component formation field is remained in the shape of a mesa. 

[0019] As shown in drawing 4 (a), polycrystalline silicon is deposited on 2000A thickness using a 
heat CVD method, and supporters 7 are formed. As shown in drawing 4 (b), the supporters 7 who 
make reactive ion etching and consist of polycrystalline silicon currently formed in the both-ends 
side (space a vertical near side and a back side) of a mesa-like component formation field are 
removed, subsequently, the diacid-ized silicon insulator layer 2 is removed 1% using the fluoric 
acid liquid of concentration, and a cavity 8 is formed. 

[0020] As shown in drawing 5 (a), the supporters 7 who consist of polycrystalline silicon using 
reactive ion etching are etched, and supporters 7 are remained only on the side attachment wall 
of a mesa-like component formation field. 

[0021] As shown in drawing 5 (b), it oxidizes thermally at the temperature of 850 degrees C, and 
the thermal oxidation film 9 of 100A thickness is formed in the front face of supporters 7 and a 
silicon substrate 1 at the inside list of a cavity 8, respectively. 

[0022] As shown in drawing 6 (a), the diacid-ized silicon layer 10 is formed in 1500A thickness 
using a heat CVD method. Since a heat CVD method is isotropy, a cavity 8 is completely 
embedded with the diacid-ized silicon layer 10. 

[0023] As shown in drawing 6 (b), liquid glass 11, such as OCD and SOG, is applied and flattening 
of the front face is carried out. As shown in drawing 1 (a), reactive ion etching is made, it 
remains in the shape of a mesa, a component formation field is oxidized thermally at the 
temperature of 850 degrees C, and the thermal oxidation film 12 is formed in the side 
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attachment wall of the single-crystal-silicon layer 3. 

[0024] As shown in drawing 1 (b), the diacicHzed silicone film 13 is formed using a heat CVD 
method. Hereafter, although not illustrated, an electrode and wiring are formed using the well- 
known approach. 

[0025] The SOI substrate with which the single-crystal-silicon layer 3 is formed through the 
diacid-ized silicon insulator layer 2 at 2nd example drawing 7 (a) on the silicon substrate 1 is 
shown. 

[0026] As shown in drawing 7 (b), a silicon nitride film 6 is formed on the single-crystal-silicon 
layer 3 at 1000A thickness using a plasma-CVD method. As shown in drawing 8 (a), a reactive- 
ion-etching method is used, the diacid-ized silicone film 2 is etched [ a silicon nitride film 6 ] for 
the single-crystal-silicon layer 3 using the mixed gas of carbon tetrafluoride and hydrogen using 
a carbon tetrachloride, respectively using the mixed gas of carbon tetrafluoride and hydrogen, 
and a component formation schedule field is remained with a width of face of 5 micrometers in 
the shape of a mesa. 

[0027] As shown in drawing 8 (b), polycrystalline silicon is deposited on 2000A thickness using a 
heat CVD method, and supporters 7 are formed. As shown in drawing 9 (a), the supporters 7 who 
consist of polycrystalline silicon which makes reactive ion etching and is formed in the both- 
ends side (space a vertical near side and a back side) of a mesa-like component formation 
schedule field are removed, subsequently, the diacid-ized silicone film 2 is removed 1% using the 
fluoric acid liquid of concentration, and a cavity 8 is formed. 

[0028] As shown in drawing 9 (b), supporters 7 are etched using a reactive-ion-etching method, 
and supporters 7 are remained on the side attachment wall of the single-crystal-silicon layer 3 
and a silicon nitride film 6. 

[0029] As shown in drawing 10 (a), it oxidizes thermally at the temperature of 850 degrees C, 
and the thermal oxidation film 9 is formed in the inside of a cavity 8, supporters' 7 front face, and 
the front face of a silicon substrate 1 at 100A thickness, respectively. 

[0030] As shown in drawing 10 (b), the diacid-ized silicon layer 10 is formed in 1500A thickness 
using a heat CVD method. Since a heat CVD method is isotropy, the inside of a cavity 8 is 
completely embedded with the diacid-ized silicon layer 10. 

[0031] As shown in drawing 11 (a), reactive ion etching is made and the diacid-ized silicon layer 
10 and the thermal oxidation film 9 of a field except the inside of a cavity 8 are removed. As 
shown in drawing 1 1 (b), a silicon nitride film 6 is removed using a phosphoric acid, subsequently, 
it oxidizes thermally at the temperature of 850 degrees C, and the thermal oxidation film 4 is 
formed in 150A thickness. 

[0032] As shown in drawing 12 (a), the cascade screen of the polycrystal silicone film of 1000A 
thickness and the tungsten silicide film of 2000A thickness is formed, patterning of this cascade 
screen is carried out, the gate electrode 5 is formed, the gate electrode 5 is used as a mask, the 
ion implantation of the arsenic ion is carried out so that a damage may not be given to the 
thermal oxidation film 9 with impregnation energy 50KeV and a dose 3x1013, and Source S and 
Drain D are formed. 

[0033] As shown in drawing 12 (b), the diacid-ized silicon layer 14 is formed in 5000A thickness 
using a heat CVD method, subsequently, liquid glass 11, such as OCD and SOG, is applied and 
flattening of the front face is carried out. 

[0034] As shown in drawing 13 (a), reactive ion etching is made and a component formation field 
is formed in the shape of a mesa. Subsequently, it oxidizes thermally at the temperature of 850 
degrees C, and the thermal oxidation film 12 of 100A thickness is formed in the side attachment 
wall of the single-crystal-silicon layer 3, and the front face of a silicon substrate 1. In addition, in 
this thermal oxidation process, the activation of an arsenic by which the ion implantation is 
previously carried out to the source drain field is made by coincidence. 

[0035] As shown in drawing 13 (b), the diacid-ized silicon protective coat 13 is formed using a 
heat CVD method. Hereafter, although not illustrated, an electrode and wiring are formed using 
the well-known approach. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the production process Fig. (the 6) of the semiconductor device concerning the 
1st example of this invention. 

[Drawing 2] It is the production process Fig. (the 1) of the semiconductor device concerning the 
1st example of this invention. . '",\ 

[Drawing 3] It is the production process Fig. (the 2) of the semiconductor device concerning the 
1st example of this invention. 

[Drawing 4] It is the production process Fig. (the 3) of the semiconductor device concerning the 
1st example of this invention. 

[Drawing 5] It is the production process Fig. (the 4) of the semiconductor device concerning the 
1st example of this invention. 

[Drawing 6] It is the production process Fig. (the 5) of the semiconductor device concerning the 
1st example of this invention. 

[Drawing 7] It is the production process Fig. (the 1) of the semiconductor device concerning the 
2nd example of this invention. 

[Drawing 8] It is the production process Fig. (the 2) of the semiconductor device concerning the 
2nd example of this invention. 

[Drawing 9] It is the production process Fig. (the 3) of the semiconductor device concerning the 
2nd example of this invention. 

[Drawing 10] It is the production process Fig. (the 4) of the semiconductor device concerning 
the 2nd example of this invention. 

[Drawing 11] It is the production process Fig. (the 5) of the semiconductor device concerning 
the 2nd example of this invention. 

[Drawing 12] It is the production process Fig. (the 6) of the semiconductor device concerning 
the 2nd example of this invention. 

[Drawing 13] It is the production process Fig. (the 7) of the semiconductor device concerning 
the 2nd example of this invention. 
[Description of Notations] 

1 Semi-conductor Substrate (Silicon Substrate) 

2 Insulator Layer (Diacid-ized Silicone Film) 

3 Single Crystal Half Conductor Layer (Single-Crystal-Silicon Layer) 

4 Thermal Oxidation Film 

5 Gate 

6 Silicon Nitride Film 

7 Supporters (Polycrystalline Silicon Layer) 

8 Cavity 

9 Thermal Oxidation Film 

10 Diacid-ized Silicon Layer 

1 1 Liquid Glass Layer 

12 Thermal Oxidation Film 
13-14 Diacid-ized silicone film 
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